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Goals of magnet diagnostics

ÅQuench detection
ÅQuench locations and NZPV
ÅFlux jumps and conductor instabilities
ÅMechanical stability monitoring

General and predictive

ÅUnderstandingtraining and memory effects in
magnetsthrough disturbancespectrumanalysis
ÅFinding weak spots and design limitations and 

feeding back to magnet designers
ÅBenchmarking of models on stress, internal 

voltages, protection, ac losses, etc.

Operational

Improving 
performance

Detecting problems, 
preventing damage
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Voltage diagnostics
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Voltage detection: the ñtraditionalò technique
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may reach several hundreds of volts!
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ñMagnet Voltage Measurement Systemò (MVMS)



M. Marchevsky ςUSPAS 2022

Voltage-based localization and quench propagation velocity

LA87=  30 cm; 

dt = (4.5 + 42.6) = 47.1 ms

=> V = 6.3 m/s

Quench starts ~ 3 cm from the A8 Vtap in the A87 segment segment 
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3A87: -34.9 ms

3A98: -30.4 ms

3A76: +7.7 ms
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Acquisition is triggered by

the quench detection system

(trigger arrives at timeñ0ò)
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Low-level voltage measurements reveal conductor degradation

G. Willering, presentation at IDSM01 Workshop
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Magnetic quench antennas
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Principle of operation

T. Ogitsu, presentation at IDSM01 Workshop
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First quench antennas

T. Ogitsu, presentation at IDSM01 Workshop
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A linear array of 24 printed square coils (each is 2 layers, ~20 turn

total, ~1 cm side). Coils are dipole-bucked thus forming 12

independent sensors per array. Two arrays can be further

ñstackedòlinearly with a flat ribbon jumper, to have all 24 sensors

interfaces from one end of the assembly.
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